A major goal for neonatology training programs is to produce neonatologists who will pursue careers that combine clinical and research responsibilities. However, there appears to be a continuing decline in the number of trainees who choose academic, as opposed to private sector, jobs. The reason for this decline is perhaps best addressed by the people making career choices now, the recent trainees. Although many factors influence any individual's career choice, information from recent fellows indicates that several major factors play a strong role: finances; time demands; adequacy of research training; and academic institutions' attitudes toward recent trainees. Whereas the first two factors have been addressed by prior studies, the latter two factors have been less explored. The responses of a few recent trainees to an informal survey will be used to guide a discussion that focuses on the factors of research training and academic status. Ways to improve the success of training programs in producing academic neonatologists will be suggested, including the proposal of a research training curriculum, changes in the structure of post-fellowship academic status and increased encouragement of collaborative research efforts. A future survey of a broad group of recent trainees about their career choices and about proposals for training changes, such as those considered here, is needed to evaluate programs aimed at increasing the number of neonatologists engaged in research. (2006) There is increasing concern in the pediatric academic community about the scarcity of physician-scientists actively engaged in neonatal research. Yet remarkably, little information is available regarding why so few recent neonatology fellowship graduates are choosing jobs with a significant research component, particularly with a bench research component. Recent national studies have looked at the issues involved in career choices for pediatricians 1, 2 or for physician-scientists, 3,4 but there is limited information on specific factors influencing career choices in neonatology.
There is increasing concern in the pediatric academic community about the scarcity of physician-scientists actively engaged in neonatal research. Yet remarkably, little information is available regarding why so few recent neonatology fellowship graduates are choosing jobs with a significant research component, particularly with a bench research component. Recent national studies have looked at the issues involved in career choices for pediatricians 1, 2 or for physician-scientists, 3, 4 but there is limited information on specific factors influencing career choices in neonatology. 5 Also, there is little direct information from the recent trainees themselves. Finances and clinical demands have been focused on as major factors affecting job choices. However, when recent neonatology graduates are asked about job choices, they identify other issues such as the need for better research training and problems in the academic structure as reasons for not pursuing research-oriented careers. Neonatology as a field needs to address these issues of finances, clinical demands, research training and academic career structure in order to attract physicians who will move our field forward by contributing to scientific advances in developmental biology and neonatal disease. Several previous studies discuss the financial challenges of choosing an academic career given current salaries and the enormous debt most medical graduates have acquired. 3, 6 The current estimate is that average educational debt physician debt is $114,000. 6 Postgraduate training salaries are currently in the mid-$40,000 range, which does not allow significant savings for debt repayment. In addition, many trainees are at a stage of life where they have children to support. The average starting salary for academic neonatologists is $140,000, 7 whereas community practice jobs often exceed $200,000 initially. The gap between academic and community practice salaries becomes even larger as careers progress. The significant difference in academic and private practice salaries must influence the career choices of recent trainees. NIH debt forgiveness programs can help recent trainees who chose a research path, but they are limited and cannot completely relieve the burden for physicians who have been engaged in training for a minimum of 9 post-college years. Often trainees have accrued little or no retirement savings or other investments for their future, such as property. Improving academic salaries and having competitive benefit programs would certainly improve the odds of attracting more neonatologists to physicianscientist careers.
In addition to the financial choice, the national study carried out by FASEB cites the time demands placed on physician-scientists as a major reason for decreasing interest in these careers. 3 The length of time spent in preparation for a research career has lengthened. 3 In addition, the clinical demands placed on physician-scientists can make these additional training years even more of a struggle. The increased clinical duties make it difficult to develop a competitive research program, especially in the critical early years during and after training. Many grants give some protection by limiting the amount of clinical service that recipients can provide, but the clinical and financial needs of academic programs still have to be met. Given that night-time coverage in neonatal intensive care units can be demanding, the time demands are a particular challenge for many neonatologists.
These national studies provide a starting point for discussing the reasons that there seems to be a decline in the number of physician-scientists, but they are not specific to neonatology. In addition, most of the available information comes from program directors or other senior faculty members, but little information has been gathered from recent trainees regarding the choice they are currently making.
As a first step to find out more about the choices of recent fellowship graduates, an informal survey was conducted via e-mail (Supplementary Information 1). Twenty recent trainees were contacted and 10 responded to the questionnaire or in direct discussions. The respondents represented five 'highly academic' programs and had accepted jobs at 10 different sites. All of these fellows had engaged in bench research during fellowship. Two had also participated in clinical research. All but one of these trainees had intended to pursue an academic career. In the end, seven of the respondents had taken an academic job and three had decided on private jobs, two with some clinical research components and one without a research component. Despite the current emphasis in training programs on bench research, less than half of those who took academic jobs planned to do bench research; the majority planned to do clinical research. This is clearly not a scientific survey, given its tiny sample size and non-validated format, but rather a starting point for discussing issues identified by recent trainees that might not be readily apparent to senior faculty. Although finances and clinical demands were important, I was struck by the fact that the majority of the trainees cited two less explored issues as important in job choices: research training and perceptions of the academic work environment.
Formal training in research techniques
Medical schools and residency programs often emphasize the importance of cutting-edge medical research, but few require formal training in research techniques. The result is that many trainees enter fellowship with a general interest in research, but with few research skills. Even those fellows who have significant research training, such as MD-PhD's, will have been out of a research environment for up to 5 years (given a standard program of 2 clinical years of medical school after the PhD followed by pediatrics residency). In a recent national study, 94% of recent neonatology trainees reported that they felt 'well or very well' prepared for clinical practice, but only 41% felt this way about their research skills. 5 Unlike trainees nationally, all of the trainees surveyed here felt that they were prepared for research, but even so they were unanimous in stating that their fellowship experience would have been significantly improved by increased formal training in research.
Trainees wanted more formal training in both basic science and clinical research. Basic research training for neonatal fellows was defined as teaching in experimental design, common techniques in molecular and cell biology, and physiology and imaging methods. Clinical research training could include clinical study design, statistics and epidemiology, methods of physician education. It is worth noting that even though most survey respondents are planning to pursue clinical research during their careers, formal training in basic science was seen as the most important improvement that could be made, most likely because most programs encourage fellows to engage in a laboratory-based project.
There are several ways to provide this formal research training. The most traditional would be for each fellowship program to develop a formal research-related curriculum. Many universities provide basic or clinical research courses for clinicians or for incoming PhD students. However, neonatology fellowships are rarely structured so that trainees can take advantage of them. Developing an independent curriculum in both basic and clinical research techniques for what would necessarily be a small number of fellows is likely to be difficult for most training programs. Giving fellows the time and opportunity to take advantage of courses that are offered to new graduate students would be one solution.
A different solution would be to develop a national research curriculum that could be used by all neonatology training programs. Such a program could draw on the research expertise of many neonatologists across the country, while not creating a large burden for any single institution. Having exposure to neonatal physician-scientists from around the country who are actively engaged in basic, clinical or educational research might inspire more fellows to consider research as part of their career goals. Additional teaching could be provided by developmental biologists, statisticians, epidemiologists and education researchers. By necessity, this type of program would be a survey course but would at least expose trainees to a variety of research methodologies before they engage in a research project. Two courses could be provided in the first year of fellowship training: one in basic research techniques (focused on fundamentals of molecular biology, physiology and animal imaging techniques) and a second on clinical research techniques (focused on biostatistics, epidemiology, clinical study design and education research). In addition, issues such as how to critically read medical and scientific literature and how to apply for grant funding should be addressed.
How could this type of national curriculum be delivered? There are several possible models. One is at a conference, or multiple conferences, resembling the excellent annual NICHD Aspen Conference on Maternal-Fetal-Neonatal-Reproductive Medicine that focuses on grant funding in the early stages of an academic career. This conference combines didactic sessions with practical training in grant development and evaluation, including a mock NIH study section. For training in the basic sciences, the summer training courses available at Cold Spring Harbor Laboratories or Woods Hole Marine Biological Laboratories that provide several weeks intensive training in a range of laboratory techniques could be used as a model.
However, bringing all first year fellows together for formal teaching might be the most effective and enjoyable approach, but it would likely be too expensive and require too much time away from clinical duties, especially in smaller training programs. Instead, in this age of high-tech communication, it should be possible to provide didactic training via pre-recorded lectures on DVDs or via video-conferencing. Lectures would be simple to produce using digital video recording and digital slides. This format would permit flexible scheduling, which is often necessary during fellowship. It would also have the advantage of enabling lectures to be referred to multiple times. To be effective, some practical training would need to be provided by each institution, but training materials could be developed and provided to minimize the time burden and improve consistency across training sites.
A national neonatal research curriculum could serve as a model for other fellowship programs wishing to strengthen the research component of their subspecialty training. A national curriculum could also provide fellows with a broad knowledge of faculty members currently engaged in neonatal research beyond their own institution. Most importantly for our purposes, neonatal fellows would have solid, basic training in multiple aspects of research. This training would ensure the research foundation that fellows desire and make it more likely that they will have a 'meaningful' research experience, as required by the American Board of Pediatrics. Hopefully, we will be able to improve fellowship training to produce better educated, well-prepared physician-scientists who can be, and want to be, leaders in neonatal research.
Improvements in academic work environment and career path
Even if neonatology fellows are better prepared for researchoriented careers, the academic environment must be appealing in order to overcome the financial drawbacks. Comments from recent trainees varied as to their feelings about academic environments, but some general themes emerged about perceived problems for careers in academic neonatology: the extended career path following fellowship and the difficulty of developing collaborations.
With the development of increased training requirements, the length of time required to become a physician-scientist has become progressively longer. 3 Recent trainees did not seem to resent the length of time required to gain skills; however, several commented on dislike of the university appointment structure following fellowship. Specifically, trainees wanted to have the benefits and reassurance of being faculty members while gaining more research experience, rather than the current trend at many institutions of appointing recent trainees as staff employees and instructors. Although these non-faculty appointments have the advantage of not starting the tenure 'clock' for physician-scientists, they do not provide the benefits of junior faculty. When faced with a choice between taking a clinical-practice job that offered job security and respect as a full member of a clinical practice versus a non-faculty position, some chose clinical jobs even if they had previously considered research. The flexibility of an instructor or staff position may be appealing, but many trainees cannot afford this flexibility. Many fellows have families to support and want to make long-term decisions about where they will raise children. All of the survey respondents noted that the location of their job was one of the most significant factors in their choice. This response likely reflects the stage of life at which finishing fellows find themselves, and a clear career path is desirable at this stage. In addition, faculty positions usually carry financial benefits that non-faculty positions do not, even if salaries for instructors are at the junior faculty level. This deficit in benefits further increases the financial discrepancy between academic and purely clinical jobs. In addition, trainees are choosing a career path at a time when their peers outside of academic medicine have already made significant career advances, often to the level of 'partner', senior management or tenured faculty in basic research. Some trainees felt that they would not achieve respect in an academic setting for too many years.
In addition to the personal issues that arise from these 'prefaculty' positions, there are academic issues as well. At the end of fellowship, recent trainees are often ineligible for postdoctoral awards, which specify a restricted number of years in a laboratory. Yet there are relatively few non-postdoctoral grants that can be applied for without a faculty position. Fellows can apply for mentored Career Development Awards (NIH K08, K23 or new K99/ R00 awards) and should be encouraged to do so. However, independent grants for young investigators, such as the March of Dimes Basil O'Connor Award, require a faculty appointment. The limited support available for non-faculty must be supplemented by the academic department or research laboratory in order to make significant research possible.
Changes in the current academic structure that would encourage the development of more physician-scientists working in neonatology are necessary and desirable, but the issues are complex and will require creative solutions. Finances, commitment of scarce university resources, tenure issues and personal attitudes all play a role. Perhaps if all neonatal fellows have a better grounding in research techniques, then some will be able to progress faster and demonstrate probable future research success, making universities more willing to make commitments and provide adequate support for career development. Academic institutions continue to struggle with the problems of tenure timing and child rearing responsibilities. It should be possible to improve faculty career paths for physician-scientists in neonatology. Some of these solutions may be the same, such as extending the time until tenure evaluation. This extension would allow recent trainees to join the faculty, but to continue mentored research for several years while decreasing the risk of not obtaining tenure. Other issues, such as protection of research time and having laboratory staff that can continue research while the physician-scientist fulfills clinical duties, are specific to the role of a physician-scientist and need to be addressed by academic departments.
It is not enough to appoint recent trainees to the faculty, they must be integrated into an active research environment. Several trainees commented that more basic science projects in their neonatology divisions might have helped to encourage them to continue doing basic research. One rapid way to improve the research environment in many neonatology divisions would be to create closer collaborations with basic science laboratories. Many training programs are located in institutions that have a wealth of basic research, but there is often a large divide between the clinical and basic science laboratories. Joint seminars and journal clubs can be helpful, but specific programs to encourage active collaboration would expand the neonatal research community and allow researchers with clinical commitments to have ongoing research projects even during clinical periods. Small internal grants to support collaborative work would offer incentives to both the neonatologists and basic scientists. Researchers from basic science laboratories could be invited to spend time in neonatology labs on 'mini-sabbaticals' and fellows could do the same in the basic sciences, but be expected to bring new techniques or questions back into the neonatology laboratory environment. Starting these collaborative arrangements during fellowship could set the stage for more collaborative work later in careers.
Close collaborations between basic and clinical scientists are likely to play a significant role in academic medicine in the future. Clinical training and funding demands are making it more difficult for academic neonatologists to do research, unless they collaborate with basic scientists and other research colleagues. Furthermore, several trainees suggested that there should be more encouragement of collaboration between neonatologists in community and academic settings. Academic institutions will need to shift their evaluation of research contributions to accommodate and acknowledge the value of these collaborations. To move neonatal research ahead, perhaps we need to broaden our view of physician-scientists and invest our resources in more collaborative work.
Conclusions
Changes in the financial aspects, clinical time demands, research training and academic structure are likely to improve the recruitment and retention of physician-scientists in neonatology. These changes would be major undertakings -it would be prudent to do a much larger survey to assess the choices of recent trainees and solicit opinions about the potential impact of the suggested improvements before implementing these changes. Other issues that impact career choices might also be identified if a broader survey of trainees was carried out. A national survey would also serve to let recent trainees know that their opinions are valued and help draw them into the process of improving neonatology research, whether they are in academic or community practice. Ultimately, recent trainees will be responsible for the future advancement of neonatology. This advancement will depend on strong research training, accomplishment and collaboration in basic and clinical research. Providing an exciting research environment in which advances are being made in developmental biology, disease pathogenesis and clinical applications of research is the best way to recruit a continuing supply of physician-scientists in neonatology.
